The research was carried out to investigate the cultivation of oyster mushroom (Pleurotus eoeus) on maize crop byproducts (maize Stover, maize cob sheath and maize rind). The preliminary test was done to know the effect of heat killed bacterial isolates (Iso-S-1, Iso-S-2, Iso-S-3, Iso-Sh-4, Iso-R-5) on the growth of Pleurotus eoeus in in vitro. Among the heat killed bacterial isolates (Iso-S-3, Iso-R-5) showed the growth stimulatory character on mushroom fungus. So that the selected two bacterial isolates were used for the further study. The Iso-S-3 and Iso-R-5 was grown on nutrient broth then sterilized at 121 0 C for 15 minutes. Then the 100 ml sterilized cell suspended broth was sprayed on the average weight of 2.5-3.0 kg wet base pasteurized maize crop byproducts and paddy straw. This heat killed bacterial cell supplementation (Iso-S-3) enhances the highest growth of Pleurotus eoeus on maize stover substrate and paddy straw compared to the untreated substrates. Keywords: pleurotus eoeus, crop, maize, fungus, paddy straw, substrate, heating, sterilization, cell.
Introduction
Mushrooms grown on agricultural byproducts like maize straw or on compost depending on type of mushroom cultivation. Oyster mushroom (Pleurotus ostreatus, Kummer) is the second largest commercially produced and important edible mushroom in the world market after Agaricus mushrooms. Maize is one of the major crops grown in north Karnataka and its residues (Maize stover, Maize cob sheath and Maize rind) are abundant. This study was investigated the relative performance of oyster mushroom growth on maize residues (Maize stover, Maize cob sheath and Maize rind) under controlled conditions. The potential of these substrates with heat killed bacterial cell supplements to support oyster mushroom cultivation was determined.
Material methods:
Heat killed bacterial cell supplimentation for growth of Pleurotus eoeus in in vitro.
Bacterial isolates (Iso-S-1, Iso-S-2, Iso-S-3, Iso-Sh-4, Iso-R-5) were isolated from maize crop substrates by using nutrient agar medium and then these bacterial isolates were grown on 100ml nutrient broth in 250ml conical flask for 48 hours, 50ml of bacterial suspension (5x 10 6 CFU/g) and 50ml potato dextrose (1:1 volume) were mixed, added agar, autoclaved and poured to sterile petri plates and allowed to solidify. To these plates 5mm diameter Pleurotus eoeus mycilial mat was placed on agar medium. Then the plates were incubated under controlled conditions for 6 days. After 6 days of incubation, the radial mycelial growth was measured (in cm). Note: Iso-S-1, Iso-S-2, Iso-S-3 -Isolated from maize stover and Iso-Sh-4-Isolated from maize cob sheath, Iso-R-5-Isolated from maize rind.
Pleurotus eoeus growth on maize crop byproducts and paddy straw.
Cultivation of mushroom was carried out by following the method of Desai and Shetty (1982) . Maize crop byproducts (Maize stover, Maize rind, Maize cob sheath) and in combination with paddy straw was used for the cultivation of Pleurotus eoeus fungus. Paddy straw and maize crop byproducts were soaked in fresh water for 10 hrs in a container and the excess water is drained off. Then substrate was pasteurized using steam for 30 minutes at 85 0 C in a closed chamber. The pasteurized substrates was spread on a clear cement floor inside the room and allowed to cool to room temperature. Following substrate combinations were used for the cultivation of Pleurotus eoeus fungus.
T 1-Paddy straw (control) 100% T 2-Maize stover (100%) T 3-Maize rind (100%) T 4 -Cob sheath (100%) T 5-Paddy straw (50%) + maize stover (50%) T 6-Paddy straw (50%) + maize rind (50%) T 7 -Paddy straw (50%) + maize cob sheath (50%)
Heat killed bacterial cell supplementation to maize stover and paddy straw for growth of Pleurotus eoeus fungus. The heat killed bacterial broth (ie.Heat killed bacterial cells (5x 10 6 CFU/g) +nutrient broth) 100 ml was sprayed on pasteurized maize stover and paddy straw as a control (Fermor and wood, 1981) . Then the further mushroom cultivation methods was followed which are same as mentioned below.
Spawning and spawn run:
In this study, substrates were filled into polythene bag of size 30 cm x 45 cm of 150 gauge thickness. Hundred gram spawn of Pleurotus eoeus was used for each bag and layer spawning was done. Then bag was closed tightly with a rubber band. Three small holes were made at the bottom of the bag and 6 holes all over the bag for drainage and air exchange respectively. These bags were kept on racks in mushroom growing rooms. In which humidity of 70-80 % and 25 0 C temperature was maintained in cropping room. Similarly heat killed bacterial cell supplemented substrates (maize crop by products and paddy straw) was used to cultivate the Pleurotus eoeus mushroom.
Cropping
After complete growth of mycelium on the substrate, these bags were kept 15 cm apart on racks. Relative humidity was maintained at 80-85 % by spraying water in the rooms. Watering on the bags was done at regular intervals to maintain moisture. Buds developed into fruiting body. Finally, the fruiting bodies, before they shed the basidiospores, were harvested and weight was recorded and average yield per bag was calculated.
Estimation of Bio-efficiency:
Fully matured fruiting bodies of oyster mushrooms were harvested prior to curling up at margin. Harvesting was done prior to watering and fresh weight was recorded soon after the harvest of mushroom. Further, each bag was allowed to stand for 3 croppings Bio-efficiency of Pleurotus eous mushroom was calculated by using the formula given by Chang andMiles (1989).
Fresh weight of mushrooms Bio efficiency (%) = -------------------------------------x 100
Dry weight of substrate
Result and discussions: Heat killed bacteria as a source of carbon for growth of Pleurotus eoeus in in vitro.
The result on the effect of heat killed bacterial isolates on the growth of Pleurotus eoeus are given in the Table 1. Among the heat killed bacterial isolates, the Iso-S-3 showed the highest radial growth of mycilial mat (4.10cm) followed by Iso-R-5 (3.90 cm). The minimum mycilial mat growth was found in the presence of heat killed Iso-S-2 (1.67 cm). Several bacteria are utilized as nutrient and carbon source by mushroom fungus (Fermor and Wood, 1981) . 1.06 Note: Iso-S-1, Iso-S-2,Iso-S-3= bacteria isolated from maize stover, Iso-Sh-4 solated from maize sheath, Iso-R-5= Bacteria isolated from rind, NB=Nutrient broth. For example 3.70 radius of the mycilial mat obtained from 3 replication and each replication was obtained from average of 3 radial measurements of mycilial mat.
Pleurotus eoeus growth on maize crop byproducts and paddy straw.
Different maize crop byproducts (Maize stover, Maize rind and Maize sheath) were used for the cultivation of Pleurotus eoeus mushroom.
Result on the effect of maize crop byproducts and paddy straw on the growth of Pleurotus eoeus is presented in Table 2 . Among the maize crop byproducts, the maximum yield (491g/bag) was recorded in (50% Paddy straw+ 50% Maize sheath) substrate with Pleurotus eoeus. The minimum yield (290.33g/bag) was recorded in (100% Maize straw) substrate with Pleurotus eoeus fungus. But the significantly higher yield (620.33g/bag) was recorded in control treatment (100% Paddy straw) compare to all other maize crop byproducts.
Among the different treatments the highest bioefficiency (99.25%) was recorded in control treatment (100% Paddy straw) followed by (100% Sheath) (74.0%). In different substrates the mushroom yield varied. This could be due to the nature and nutrient content of the substrates (Desai, 1982) . Heat killed bacterial cell supplementation to maize stover and paddy straw for growth of Pleurotus eoeus fungus. Among the different heat killed bacterial isolates ((Iso-S-1, Iso-S-2, Iso-S-3, Iso-Sh-4, Iso-R-5), only Iso-S-3, Iso-R-5 showed the good Pleurotus eoeus growth on Maize stover as a substrate (Table 3) .
In presence of heat killed bacterial Iso-S-3 treatment enhanced the growth of Pleurotus eoeus was observed followed by heat killed bacterial Iso-R-5 treated maize stover substrate. The (100% Paddy straw+Iso-S-3+NB) treatment showed the highest yield (635.67g/bag) and bioefficiency (101.71%) followed by (100% Paddy straw +Iso-R-5+NB) treatment (590.67 g/bag). But lowest yield was fond in the 100% Maize stover +NB treatment (187.33g/bag) compare to the heat killed bacterial isolates applied treatment (Table 3) . Bacteria are utilized as carbon and nutrient source for the growth of mushroom fungi (Fermor and Wood, 1981) . 
